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(54) SEMICONDUCTOR DEVICE AND ITS FABRICATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of a prior 



art crystallization method employing laser light that variance 
(variation) of TFT characteristics is increased to cause 
suppression of various performances of a semiconductor 
device employing a TFT as the component of an electronic 
circuit. 

SOLUTION: A semiconductor region of first shape having a 
plurality of pointed end parts is formed and laser light is 
irradiated from that region thus crystallizing the 
semiconductor region of first shape. In this regard, 
continuous oscillation laser light being condensed to a 
plurality of linear shapes is employed. A semiconductor 
region of second shape for forming a channel forming region 
and a source-drain region is then formed by etching the 
semiconductor region of first shape. The semiconductor 
region of second shape is arranged such that the channel 
forming region is formed in each crystal region extending 




from the plurality of pointed end parts and the 
semiconductor region contiguous to the channel forming 
region is removed. 
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JI»tt<D¥jlH*««l*. L-C3SS-r5B«i:: 
<fc y -v * ju»jiKttJ«ft<fl$j£ $ *i, ■* *;uft* fii i= 
o T$SaA<5i« L T n § Z t £*#B t 

Bo 
Bo 

«fe y^Y*;Ufl£J*BiSj!><«£JSS*u K^V^;HKJffi«JSi 

<fc y^*/Uff£fi£fSisWff£j££*u K^-v^^fi^lfijlc 

±ro nM $ t -3 x ibis $ ti x •& z. t £<$b t r £> 

[s»*JS5] £9W=SB£:|ife«ftcDg»tt(DiM|{*« 
*itzt£mV£*i&tt;mZmL. BUSBItiStcD 

¥ff<P*i^i=ffiaL. BKBft<Dgff$'R0¥«<*Btta) 

<*l£S„ 

[IS*Jg6] £9JlcEB3frfettfta>£Jima¥*<*£ 



ji»tta>¥#{***i*, L-cx«-r4««i:: 

;tt o T ISA LtO§zi 2rf#B£ f 

So 

[»#9t8] tt9JlcEB£fefenRagBft<D¥«{*« 

mm<D*m&m®\£. mmm^-ft-Lxscm^-^mmiz 
<fc y^v^.;nK)ffifi«*^iffi$^, m? j r*/i>&isftt 
ics^a l r -5 c t t -r &¥®<*g 

So 

[If#Jl9] £9Ji::EB$fefeffitta>gK'KcD¥tV{*tt 
«*B5>JI=B»L, *«)ffli«|l=il»-r'6-»fl)*i»{*« 

n?*<-«:ff^Ric$nf=$s B H B t4*#<*is^^L. mie«fta 
mm<r>¥&tt$M®\z. t&mmz-st-Lx&m+z'mmiz 

\ztei*xii£M>*m<W'3x^z>z.t£ttmtTz>¥mi* 

;n|iS^iai(7)S$ii, o. 5~1. o nmxh^>zt^ 

[111*911 3] &unm±izr>f££titz*mi*mfrt>, 
-miz. fta>2z.-z>tztg.®.co{hi%i&zm-fz>M -wytn* 

aUMSBu— B1rfHCi4Sg|5 
Si**, «HBBl W«fl)i|i»l*«J«*i«y^>^L 

Ciasa5A^ b slc^ jg B B B $i«;<7)-?-n ; e : ti.ic^ -v *-)i<mm.m 
®tmf£Zft&&?izm.mft<D!¥-mi*f£Mi}<Eim2ti. 
£&rv*ji,mi£i&mizmm-tz>*&tom&tf®i&zti 
z j; 3 icx ^ > y^s^r ^> c t $ mit t f ^ *mwm 

-miz x &(D&^tz&&<»aimtt$m?&mTKm<D* 
mi*m®ZMf$.L. mstmizts^xmmzmftzti&m 

B«j»l^ltTjEBL&3b<6B«Lr. Mr IBB 1 J&tKO 
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¥«<*«itf£igjiibxi*«&ai££ffl±£-t*« mmtm 

*- * c t * watt- **»f*»««)ft«*a. 

u— «rffifii«lifflJ^&, *tu=*t 
»tta>#iiif«i«*tt«<bxi4ttfttt*iSi±*-fr, HUE 

HM©¥i9»gajivf>^LT, -£COl*l<Mlc, 
4*2»ttfl!)i|iSltt:fi||«*»fiRr*ftBl!«**L» MIS 

fa«l=»»1-4*ill(*«*A<»**4t*«i:5l=x^^> 
[g**JSl 6] Sf#JSl 4X14 1 SlcfcHT, ffjE>lt£ 
JS¥*lRlU:#fliSt»o1iJ*£*-r4C£ 

[Si#jsi 7] Estill 6ict>c^r, mzmm&ffi.is- 

[SJ*J?I1 9] 89*511 3 7111 5<Dtvr*ifr-Jai::*5 
L x Ts SlJE£Wtt<&¥i9<*1StttO|im£NllBli. SIS^SI 
<*«iHci::*s it -5 f- -v *;uig^iRi cog $ co 2 f§ Jii±r* fe -5 

CIi*IM2 0] I§*ri1 3 71>M1 5C0t>-rtt^-JSICfc 
I^T, JWESfflttCO^JStt^CO^A-^Ufi^GlCOfiS 
140. 5-1. 0 vmVfoZZt&ttmt-t 

[If*ig2 1] IS*3S1 3 75M1 5 0>^?tifr-m\zt$ 
[IS*JS2 2] Sfjft5I1 3 75M1 SCO^rtlfr-JJiCrfc 



at5"JI=E«**lfc*1 flM*a#*ttfB*£Kj£U it fit 
HSU— *f-5fc£, BfIISi2i4SSlI^ **il=»lRl-r-6ffi 

«n»i=AM+Tj6fiLa*«&HH»Lr. lMESSl 

*{*«*£tt^t3U*tt»tt*ia)±3li\ ffMBSMflMR 

co *H?*Uzt* *;Hfcfi61g«j!><fl2JS $ 4x 6 <fc 5 tSi 
ttco¥^<*fIHJA<iBS$*i., SK*-v*JH&jSffl*l=» 
fg?- •& £4x-5<£5l~x-y^> 9 MM? 

atfijiciHs^+tfcmi ^«co#^<*«iiik^^bkl» hrm- 

EflfflBSISfr -?-4xl-*tlR]-ri)fte^SPI-*Mtr^SL'Ef 

*<&bh» lt, fjtsm i »«co*3?(*«it*iKa<bxi* 
«fitt£ipi±*i*\ «rE*i»tt©i|i#(*««sx-y^ 

K U-f *t«* 2 fiM*a*MI4*1HJ« £»Jft 

*-**aH**U BiIfBm2^ttC0¥#«:|ilS(*s RtrlB 
tt»cofl4S^ib5ii;-SiKa^co-€-*i.-€ ; tiic^-v*;u 

Ku-f >«i^^»t$*i-l.m2}f$t»tco4 i #f*?SJ|l( 

I*, lHEtt»a>Ci«MlJA^6JiEt;-5««fl|i«D-t*i€ f 4xl= 
^ -V *;Hf2(£HisWfl2fi£ $ ti ct o lcSW«C0*3S«:?i 

[!f*I!2 6] I»*3S2 4X1*2 tffil^ 

■f-atoumtt. *§ff?e-A@«:u-Hf-^ii^ST*fc 

[»*«i2 8] n*«2 7ICfctNT, KrEitlit^BfiU- 
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i>r. miBfiwtto)*»(*«ia(D«»p H iiiii!i4. sk*» 

[11*9 3 O] »3R3I2 3 71lI2 5 0)L>-f+l^— ^iZfc 

rio. 6-1. 0 timvibiztGftmtr&¥m*& 

[»*«3 2] 01*0(2 3 7!jM2 5 (Distils*— H\ZtS 

[flSHomnttKB] 

[000 1 ] 

[0002] 

US. Xli^ B B B fg££^iT5¥^*l]ii (ig B B s tt#^M) 

— tf— ft5«f*U-1f—«^ YAGb-f-i: 
[00 03] u— *f— **fflL^*CtO)1*«tt, ISStflO 
if— *A«BBIt*4t*a>U— If— *0)x*;u*— ftftJR-T 

«l=»£JRM»«£^*-ri^ ¥«{*B0ttJI1b4>»tt 

[0004] L/— If — ^lil(D— m\t. 4*BB¥ 2-181 
4 1 9^*lzBB«**irL^«cfe5l=aifB»*a>±Hlc 
U-1f— 5*»*\ »BBBa 6 2-104 
1 1 7*'&n\zM&<DXitty h«0)tf— AJtStl)* 
dtlMAWMV 8- 1 9 5 3 5 7 #^«[CBB^O) U- 

*f — a«««a> «»: 5 iz**3Rrcr Uttic tf-A£*DX l 

TRBIt^5;£;i#»£;ft-Cl*5o 
[0 0 0 5] ±Kf#BHBB6 2- 1 0 4 1 1 7 ***«[- S3 



0 o o/&&L±t Lxmrn^iz* y ^ B s B s#^<*fli^ 

tfB***iTl*5. *fc. *H«I*4. 330.363*1=1*4 
*lTl*5. 

[0 0 0 6] Nd : Y V 0 4 U— *f — & if U 

— y-*»««£fflt^fc«JHbftfl5tt, WBB2 0 0 1 - 

1 44 0 2 7#^*i:ii»s*ir^4. ra**«rei*. a 
»B#u— if— »««t«^6«lt**u*u--if--*a>«l 
2»na*tt3ci:fz*y, ttssiztt^isiittsa);** 

l>Jg B B B 14*^*MM#^ti^C<!:7b<^7F^nTlN^o 
[0007] Wiziiilff«n(*u— if— MttB^ffli^ 
fcttJHbft«lztelt4»K h7>vX^ (WT. TFT 
tIBf ) ^CDJSffll** r"Ultra-high Performance Poly 
-SiTFTs on a Glass by a Stable Scanning CW Laser L 
ateral Crystal I izat ion". A. Hara. F. Takeuchi, M. T 
akei. K. Yoshino. K. Suga and N. Sasaki. AMLCD' 01 
Tech. Dig. .2001, pp. 227-230. j T»**S*iT 1*5. - 
til*, y-f^-— KBfiO)H(til«*«L/— tf- (YVO 
4 ) (Dff2ffntt«ffll^Tie*1bL/t»ftllSKIR«ffl 
l^TTFT £f*«-r 5 -« A<M« Stitl^, 
[0 0 0 8] 

[»B*«*StLJ:9fc-r5BB] MMMU— »f-*« 

m-<7^ B B B ;*<iicEift£^ 

c03g B B B ^(coiNri*. B-<DIBRltt*aB-r5C4*<T? 
£3*<. ^ B B B ^b^I^icfcMt^-r'<rcD$S B B B *ji^ffl^5c 

[0009] /^i/^aesxi4iifit*»a>ftH5iic^& 

*\ /^l/^L/-if-*f3J:5*aJl¥SI(*M«)»JHb<D 

*as#ii»]iii-B<ba)aas*-c«fi-r5o imbi::i**s 

B B B & CO £ IS £ * <0 ^ 0) ft fi I* 5 t <D f£ Pg I C #l +T* 

^±-r5^ B B B ^$-^JfflLr^ B B B ^b^^ToTl>/c 0 

Ts ^^C7)iBr^^^^^T^ B B B /«^$1±5C^/)<X^^: 

xancoikmizmm^ti, m-rxto. 2-0. 5 

[001 o] ffiS, ^ B B B fii^icf4^^<o^|Jf§^^/dc$ti 

5(dt% ^ti^T FTCDm^aj^^as$*ijRg-r5^ia 

lctt?M-5C±:lZcfcy. »»»ffiti«tff»a:t,a)i:tt 
y. i£^O^o/-cSS3 B B B tt*^<*^i#5C<!rA<x^^lNo 
[001 1] /<;w*il/-1f-»IWtffl^fci/- 

if— aa-ci*, ^ B 3 fei=^iar5^ B B .^fi^^iB^<h^ 
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f$.zixz>fi.Mx.it$imt. m^itiz^^mmiuz^^m 

[0 0 1 2] iltft£*U— ^-jt^^SL-Cjgit 

-H<b£l±fcA<i&JiaHb-r v— 

j: y*f4s<bA<prfin?fcsi:#xe>+iTi>«>. la^ l, 

gfe)lcier B <b$*t^fIi:4-^«Ull(CD$S a B B ttl3 < i; y, 

tl -5 £S CD 3, & lificS L X L £ ? C t A<Fp1 SIT- fe & c a 

[0 0 1 3] JiL±CDcfc-5lCft5fcCDU— tF— 

Aibflt-ct*. TFTWtt«>»* (xi*/*??*) 
[ooi 4] *nmt. zo>&otjifBi&&\zm#-uzti 

ltatt¥*fMG>ltA1±€**U cfc yjK&dHifEqrflg 
*TFTi*«t6=ifti«it4. 

[0 O 1 5] 

t»% mi BVi<r>*m#nt$Lo>f*im«ift : £miixT ft? 

<-r*fc*>i=i*. *fl)**a>l*l4*asf*it 
£;Stt^WteB14£*$K<b-*-*>!&£a<a&-5. -tCDfcto 

[0 0 16] A&MICI4, -221-. 5fcCD^ofc|ggfeCDdl 

»<bxi4«-*tt*iR)J:*-a-*. u— if— *i*Hltiii=fe 

»f— 3fc*/Bl^ 4(036<»*LL^. -?-CD&. $ 
1 MVHD^mtof&WZ^vf-XfLX. *<D\*imiz % =f- 

S2»tt(75^©i*fi«^f^/K-r^o ZCDm2ff*t»tCD*3} 

««*«E«**i. aKft*«*jMEl:||»»f4*i| 
i*fi**«l»a**i*J:5l=WIIIMa«*fflt»-CXv* 



l, {-otuR^&aflmau— if— %«n«tr«ci:i= 
*y, a»u— tf-*©i6a*ffi=»oT«i»«03* 

««*fa* * HI ■ X (i« »tt * IrI ± * * 4 1 * 5 C i: 4 
[ooi 8] ttttl=ftX3ii«iMMB«U— if— 

i*. u— *f— aiaiis «tti=****i*ii«i3B«u— «f 
cticj; y, *a*fiii:spiTi=Hi/*«Jia*SRrffii= 

L"CL N -i>o S¥^(6]IC^^— fcx*;Mf— ffijg 

[0 0 1 9] -?-CDJ:5fc>II§SSSffiU— -tf— jtC03t35l*. 

7 ^ U— if-^ffi^S^-Sffl-T 6 C t A<T- # -5 „ 
[0 0 2 0] gaKttro^WtfMl^lf-SJSffiM* 

H/ScfitCDSgte^l^e, 0. 5~1. O ^nTC'fc&Ci: 

%Bf£-?Z>Zt\z<i: y^-v*;H^fi£fSJa$lftlt4. 

[0021] ^©.fcdrcSM »tt<D¥aK*«liiS£*SlMb 
x liseirn ^ (si ± ^ ittz \k \z nm z n & m z m 

tt»<D56»«<Di|i»t#fiJ«l4. $6tiM^^LT32M-r§ 

mmiz* y^-v*ing^«**«»«**i, is^^^yus 

^ [»l ic o T SSal A<iS L T ^ t CD T- fe •& . 
[0 0 2 2] sUM*, 3fe5iJlciBS**i.fc«SSco*gJK«co 

(S] Icift o -C$gal A^IiS L 1 1 n S t CO V fc S o 
[0 0 2 3] ^-v*;HKia«li«A<H:it&*iSJg»«co* 

li, -?-c7)^-v^;nPS^iS]CDS$ i-WL. 2<$ia±coraPi 

$toTiHia^n'5 ; tC0T'fe^„ 
[0 0 2 4] Hfl*,. Sl2»«CD^tt:fl«lC33tN-C, T 

FTro^-v^juR^K^jBBe-r-saKi*. -asascon 
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tfsi£fitt»^ffi*j&<»»*ftfc»a*<^* *;u»i*« 

[0 0 2 5] w(D«fc5«:«tfiRi:L. tttta>«fl*tta>¥« 

r% jRT«a>Wtto>»ike/hS<-r*zi:A«-e**. * 
[0 0 2 6] ft. *^0^TrtN5^ a B 0 a¥S<*fll<bl*. K 

«*MlcttSMUt->'J =i>M*<afflS*t. -tttfftfcSMl 

[0 0 2 7] 

«<DB«$Wt4. ID1 (A) lcfe^T^-r»«Bai*. 
M10 1 ±ic^p^*>yjli 0 2. gtaK¥«{*flt 
1 0 3tf»J«Sftfctttt*JftL-Cl**. IEAJt¥«{*H 

[0028] C0)*M¥9M1 o 3±i:7X*/W 
->»)ijcLr, 0 1 (B) [CTF-Tcfc^lcmi ff^ttcD# 

1 o 4 § fl m i r*tt<n*mmm i o 

««1 0 7 WJtl^o I2ft»^? 

mm 1 o 7 <Dj&jafg«i4, m i ^co*^**^ i o 

[00 2 9] « 1 fl3«<0¥3H*«« 1 O 4 CDff^tt(4jiS 

<cto>-cAt^ t t,*a>-«B«<oia« i 0 5ic 

®(4. 90° ±30° T?fc£C<tJ&<a?*Ll^o 
[0030] 9 s — # 1 O 5 (4m 1 

*(*fl«i O4©-««09«1 o 5A>£teas«RicrS]^ 

|S]l^^f$ott>Tt6<, %Mt LTffl^SL/— 9* 

a? *u t$fc«£L<i4. x^^u— 9 s — *a»»^affl 

£ft&o sUM4. YAG, YV0 4 . Y L F % YA10 3 

fcSf*U-if-^Ji^a(zX7^«i£ig*SS*3!fl^^ 

[003 1 ] X^^Wfti: LTI4, Nd : Y AG. N 



d : GGG (tfK'Jx^A • tf'J^A • iS—*y h) . 
N d : G s GG (# K'J— OA • Xrt>vOA • 2) 'J O 

[0032] »f-*a)a«i4. 

S¥SftH03tlRMHl$#l LT4 0 0-70 OnrnT? 
feSci^MSLl^ w<D£?fc&fi*<D*;(4. ;&JI^ 
ftX^^fflu^-cB^atDWaKBliK, 3K3KM2ft£Biy 
HJfCtT*»bh4, a««»*TtLXttADP CJ 
>lt-7K^^b7 7 >^E-OA) , Ba 2 NaNb 5 O t5 (- 
t^B/^U^Ath'J'SA) . CdSe (izU>*K5 
OA) . K D P ( U >^X7K^±) »J OA) . L i N b O 
3 (x^l^M ^OA) % Se ^ Te% LBO. BB 
O, KB5fc±r#5BfflSft£o ^iCLBOjffl^l)!,!: 
#SISLl\, tt«Wfc-0JI4. Nd : YV0 4 lx— 
JS9£S (fi*;&1 0 6 4nm) 0)ffi2KH;% (5 3 2nm) 
£ffll**o &tz. is— 9 s — (DSIffi^- K(4T EM 00 

[0 0 3 3] «taufctt#44: LTiSl4ft£I£if§<Di§ 
^. »JKfl*8k*<1 0 3 ~1 oW T*fcSffl«l4(ilSprffl 

*lz<fc Onm(DJl£ £ t oTff£J&£ft£tg 1 

i 0 4seii<fr*»*. a*4oo 
-7 o onma>Frtt**a>3t*RHwr*ct-c. 
(*»«sa«W(capj»L"c. Ttso)?P7^>^f 1 o 

2IZ^>-v^^^r(Z$g a B a^^^T9C:<t^T^^ 0 M 
f*Wlzl4* #ilKJ£*Blz**U ;&^5 3 2nm<B5tea>« 
ASIiWl O Onm~ 1 O O Onrrrefcy . JIIJS 3 Onm~ 

2 o onmT?jf2ja$ft£m i ^tt<D*an*fflj« 104^ 

[0 0 3 4] U— 9 s — f-A(DRBStSai4ia 1 (B) T* 

^■r j; a ess i o 1 izttLrm i ^t*tcD¥#^^inK i 
o 4*<^fiE$ftfcfli|^e>-etfii>L. ^7xxrai^ 

6fiE-6iS*1±a)*r#*3&<«« 1 O 1 lzfflffl$ftTl^it^ 
[CttSffi 1 0 1 MfribmMLTb&l^o $tz. ls—*f— 

*ft*t,a>i4tti^ 5?^l<(4. smzftmmmzti 

fc* 1 1 0 4 0)-ifl<Z)fi*J:yti«l^ 

[00 3 5] HI (B) t^tgl tevx»¥&i*mwi 

fc*»<Ddb«ii»3b<i9:(t6ftfctia)-efty, ca>««*<ie 
acoa K) (M, ca>»gtsi/— k«* 
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*fll^/££*i£^ B B a £;&<b Lttfl)e*A<**t4. C 
[0 0 3 6] dlfflJ<DMlC^lS$*i4IHIfflA^&Et; 

6$s B B B i4. w«^&ja«-r«tta*<sLMzT*-r*ci: 

*y, 4KftO)ISibtt£Xlcr«aS^RI^lcjBC y, s 

m&tff&mrzztizt+Zo 

[00 3 7] tOft, (C) T'7F-T^3ICX^^> 

yiz*y*2^«a>*an*ffl«i o8*»i»-r4. 12 

JfM*(D¥3|{*fSJ* 1 0 8lCfcl^T\ TFTOft^ 
fiMM*£»riW-*«*li. -«B»<Z>«J«1 0 5lZfcMt4 
jfe<D*ofctttt<Difb«lltt. fifl*>. S/-K««^6»ttt 
**Jl-e»jaS*l4J:5lcE»-r*o SUM*. DflfflJj^& 

[0 0 3 8] i^ot, «2^tt<D4 £ »(*««1 0 81*. 

1*. iftHBi^^Lrsea-riwa^iai+iztiZcfcy^ 

[0 0 3 9] HI 2 1*. JR 1 Jfctt<D¥»(*iS«<Z>±ffiEl£ 
SLTl**, »A4bl4* SB 1 JIM*(&¥»<*iS«2 0 1 |C 
J&f&ZtitzihW» <v-K«I«) 2 0 2»l*tif— 
2tt^S>. HttlC»ftSttfcillJI««U— »f-#2 0 3$ 

-^fti^S-T « ztiz& y 8ft«fixttfiflttfl)»I 
r*fey . s*Mfw»iMi«*<«i**tt*c4:iCcfcya«i 



««2o 1 0D-saa)ft* *yti«^i»tti:-r*. 

9 s — #14, »* L < I4*G>S*K#*j5««¥*IrI 

iz^i>t±i o%mi^oi5]-ti^^-r^t(7)^ii^^r 

[0 0 4 0] &J|j£ftf4£idiRflS (♦>— K«Mt) 2 0 2S 

«) 2 0 2 A* 6 14*©* o *=»«!::* y . ^ B B B (7)fe±fiJc 
fe^/SS^^1SM$^^<h^[z^ B B B (DiS 
rt*«H»-r«»***-3Ctlcj:y % *S5t(D;*<££#o 

*««*<WII»lzjBcy. StMz^F^-r^z^lZct y , $s 
[0041] *fc, MttilKMi/-' *-#tt\ - 

»a>il«»au— 9=-5fe2 0 4£-»«*Sl*THMtL 
T*HI«l=liJHt61¥ac:4:*«-C*«. 

[0 0 4 2] LTtt»ftaF*tfc»1 »«(D* 

»<*?I^2 0 1 lCOlNTlSB^-r^>±®lg]T'fc^o ffritfCT) 
<fc9lcttAtt, dMSSB (i/-K««) 2 0 2&t>*tCDP B 1 
a>Dfl»0>IB^6ja*-r*Ci:lca:«35^ fi ROUS 1Mb 
««l40ffli« KfBtt) 2 0 2^6fit«-r4«B»ja 
8tfiA/-C^tC1-C4t*ft§ 0 DflSPfr SIR 
B B B ^*^^^Sffl$^^^ B B B ^l4f4^T^t-BC 1 
~BC5<B»«"efc£ 0 

[0 0 4 3] mi flM*0)¥*f*fil«2 0 1 14, jfeOSfeo 
fci!b«tt£**S#flK*«*2 0 1 a -2 0 1 d£*S& 
fiafeflJlcHEB L X-ftit Ltz t CD t SLUir Z 1 1 *e £ 
3o Slitt(0*i*fiS2 0 1 a>M£Ws. 5fc<7)^o 
fcdb3IB»SW-r 2 0 1 a-201 dWti 
f*lO)B£W8s, ^MCD^ B B B ^bfI« (C1-C4) £ 

ea«i«swb c tfem+zt. wssoi/2-1/ 

5. »*L< 1*1 /3*<iRiaWlcwb ctzl+V&££tiX 
Ws t i:4«)o Ws t l4-*[S|l::5|£Sj£«£fi«$1±6 
fct^«ja36^&l*0. 5-1. 0/iini:r*Ci:A<»* 
Ll^o 

[0044] mS^^-TcfcaiC, Z(DSlMO*«(* 
«*2 0 1 Sxyf>yLtM*ti4S2Mfl)*» 
<*fIH!c2 0 5I4. M^ B B B C1-C4tM$^^a 

^^T^-T^ai^. COm2ff^«C0^^^?Il|K2 0 5IC 

mum (i^tf) sin-cy-hW2 0 6ssi+s 
[0045] -£tz s met*i!ti<Dmf£o>-mxfov % mi 
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(t«W2 0 8*<, atOTiciB«*titetttta)jB»tta)*iiii 

0*^Jar^-Tcfc5lc. cc7>m 2 ffiM*<& 

2 0 8(C|6.1tM (Ei^-a-r) ^Lty-H«2 0 9 
*Bl:if4c±:lcj:y. M4«Ci-C4$ft^ 

[00 4 6] 123 I**?® ft* 1 »«a>¥SH*«*o> w 

tti^B8-r*<fta)-ff>]S^L-ci^o 12 3 (a) -c«-r 

««9 0 2#||*.&*U *<DjS*&*1 »tt(D*»{*« 

*A<w 0 a>Mizffi*<y % Em t 0 a>*ja*w,a>«i=»*i 

[0 0 4 7] ItMtlu- "f— *9 0 3lC*4IB»ft 
I*, v- K«*9 0 2 *i^tta>#»{* 
ffii*9 0 1 CD«iJ^a5^bt*i|ffll$^^L>^ H s ^b^C 
£<, (12 3 (A) -e*-r»«(4. «J»£ftttlMHBfr& 

ic*y*;kssisrr**a>-o**. » 2 
*i*ia*ja«-eHt;9 o 4ic^ja-r«o 

[0048] 123 (B) I*. 123 (A) t^tf 1 

Ktta>¥*{*fim9 o 1 *atM»izii»Lfc«JS-e* 
Us :hS»ot!|i »tt©*»j«W9 o 5 ttiz 

[0 0 4 9] ^fgB^l^fflffl-riCiKD-eSSU— tF— SB 
■««0>«lJjt«>-«ltB7-e«-r Q H7I4U— 

3 0 6. XU7h3 0 7, v'J > K'J A^b>X3 0 
8. 3 0 9. StS^3 1 1 . tl^3 1 1 £ Xjjft&XS 

Yjjftiz&itLZ-e&mwi^&s i2, 313. m&wm 
^&£p> hn-;u?-£$«^fS:3 i 4, ^»E«S*t 

*»3 1 4(C(|«$iS«W«ffl^l»3 1 5*3^6«-3 
ri^4U-1f--«iatt«a)«fiR*iE®Bli:ffllBHlcJ:y 

[00 5 0] v'J > K'J*;UU>X3 0 8. 3 091:^ 

y rastsoBrffifl^ttufci^rtttti^iii** tf— 

#1*. tScM^3 1 1 ±<D^«3 2 0 affile** L*UblcA 
fl^lSf *Zt3b<-C#4« v'J > K'J^3>lUU>X3 0 8. 

3 o 9i4^/s^^si<t-r^f*> m^mmm&m**i. u 

VXCDaffildfiStiSa-^r* >^I4. U— f—ftOfc 



l^o l^rtLlcLT^. t««WJt7&<. 1*M 0-1 
3 1 oi***iStfz»-<-«JW|JSS»ftfc«>iz 
[0051] _hi£<7>$a< . L>—*f—mm&9.i*&f&e- 

G. YV0 4 . YLF. Y A I 0 3 ftif(DJSflf-N d. T 

7^«*'4<t LTI£. N d : Y A G. N d : GGG K 
■J —OA ■ ^'J^A • *f— h) . Nd : GsGG 

TI4YAG. YVO4. YLF. Y A I 0 3 £ OlfeihiZ 
Cr. Nd. Er. Ho. Ce. Co. T i XIJTmJ 

1 jimA*& 2 //mO)a«T?*«-r*o cfcyiB^ai*^ 

[0 0 5 2] «M^3 1 1 £BlfS3 12.3 

I 3(3* y -»*fiHcMA^-rctlCcfcy»tt3 2 0(DL/ 

1£3 2 OCD-i22(D^^cfc y 1-2 0 Ocm/s 

ec. #*L<I*5~5 0cm/sec(D^iSg[T?a^^(3?^S] 

mm^3 1 1 (4. ^-r^p^p-b^-y-ssKLfcfltiRffi 
m^®3 1 siziyBmBL-cftM-r-Scfedizttor^ 

[0053] z<D&oumf&<»is-'*f—mst&mz&<>) 
*«3 2 oicRaststt*u— if— i^ictf-tx^ 
fiixiiY*ipjiz«»»«i$is:*z tizcfe y*»(*Bia)BfT 
aa>««*fctt±B*ftai-r«ci:/i<^*4. fir, 

II ^ffli^rSiP^LfccfcaicL'— 9 s — tf-Aco^;fr[R] 
<t t f T[cfcit*^-v*;ufi*fp]i: *«a«-»$-ti-4c 

SiBj±*-a-4c:i:A<-e** 0 fit, hy?y-HT 

\&m.-?hzt*>-*i%ztt£Z>o torn. *jBMi4^ KAy— 

[0 0 5 4] 

[^jSS^J] )UT. SIJfi15iJlc^y*f|B^lcH^*Sif*SS 
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[0055] immmi]*nmm\*. t&mmm±\zi&f& 

[0 0 5 6] H8l::fc^T. 2j^X*ffi4 0 1 ±\Z 1 0 
0nm(0KBfta*a-e&4/< , JT«4 O 2/)«*tlt 
t^o ^OJKDSl ^tt<Z>*»(*iS«4 0 314, Zf^X 

■7cvDaiccfcy»«**ifci«jia*iBi-e»y. 

1 O Onm-efl3j3c**lTl*«o HI. H7lc33l*T (A) 14 

Ki»tta>*»»«i*4 0 3a>±iBia. (b> i4£ffi£ 

ttlV&<, jai»^t"cfc9l=*1»«a)*SH*«Ml4 0 3 

^«0)*SH*«i«4 0 5 a. 40 5 bA<Miftl4. 
[0 0 5 7] Z(D«1^ttO>*»itfa«4 0 3(0-Mffl 

[0058] is 9 14. a«*«u— y 8 — *iz«fc«ttmb 
(4, m i »«a>*»(*«i*cfey t*ai**<. * 

«4 o 3(D— ^fettsBizipn+raft-r** 9ic-r^, 0 

z<0cfc?fcu— if— e— AtDBBItli* 0 7 «J£(D 
JR% Lfc L/— *f— ftl*. *0>ft§E#W*<«¥*fill=i3^ 

[0 0 5 9] :Ht, U— If— #4 0 6 3b<fHlt**Lfc 

[0060] ^mk. m9x*7jk-t&5iz^ ife&itztitz 

% 1 fl2tta>¥#ttiS« 4 0 3 S¥K»SIJ LT« 2 flMfcO) 
4 O 5 a . 405 b?Mt^o C(7)ff2# 

14. as*ti*^-v*;u»«««icfc^r. 

4 0 4a>fl»(Diifi«±lZfe«a»SHL. DflaJ(7)5i^: 
^±ICfc^^ B e B ^^^LfctC7)T'fcy % -O0h7>y 

n*fto §Jti>i4. -»<dv— xat/Ku-f >IUIIC**«> 

- hST FT<h-r^lCl4, S2Ma)*3H*»i«4 0 5 

a. 4 0 5 b±izy-h»6«Di. y-h*a. -^m^ 



[006 1 ] ;:<0«fc5fc*Sfi<b;£ica3^-c. illKXSa) 
U— y^SHMfr ftc<tlz«fc yW-#nrc|gAtt*<tt 

«-rftsssricfi£pjfi6£?- *. ^ift, **li*u— y 8 -* 

*Kffi-rfti&**<fcft3fi<, 5£gi$Jg£5~l OOcm/sec 

frftctic«»:y-f-ttssi3K-r«cfc36<-c#« 0 /^x 

U-if-^ffllxfc^lk--@^b$JsifcjSSiSSi$J£l4 1 m/ 
sec^iSfrttTl^ft^s -£*i<fc y till^KT? +F 
-t-A^f It, ^-rftd<tlZcfcy@;^®|Cfc 
lt4il«M«:««iafi^Rr(Bt«:y, MA0)AttS1be 
H^-rftc<t^r*#fto 

[0 0 6 2] [JMfiffl|2]KJfi«1 (Dlx— y-tf-AO)* 
fi(4-*|fiJO>^(7)3£*T?<>:< . at^SJLttSl^ 
Hi 1 lz-tOJB«$^f^ *<0»^ y-K®i4 0 
4a. 4 O 4 b (4m 1 Jfctt(D¥»i*1S« 4 0 3 ORMllC 

Mitrtat^o s^^g"rftii^ici4 1 Ecajtssicu 

ftct*Rl«6T?ft*. ^ B B B MJi^M£^ B B a lb£l± 
ft»$icLi*Ltf«&5^ftft7K*UiLa>«ia«-3IIEte«c: 
<t.t>pjffi-efcy, *ttlz«x^u^— ffiSTjfefiL. 7K 

Tea^bs^ataF-frrtfi^o -cod: 3«cfMH*ai=«fe 

■Tfte»tt*ilH*BI*»ftCi:3b<-e#ft. 
[0 0 6 3] [Sl!fi«3]*||!fiffl]l4. *e««[S±lC^fiE 

**ifcst»jta*«*^«)ttaibLrfc&. ?bi:ii 
fg«u— if-e-Aic* y^ B B B cD^3fis^b^[iift^(D-e 

fcft o 

[0064] mi 2 (A) ICsf*-*?!^ HfflffJ 1 £ |h] 

■a*a5 0 3*^jar4. *a>±iz^x*iM»M5o 

4«hltl0 Onm0>tt1b&3RR£ ?7X7C VDSW 
fiJEU BBP«5 0 5*K(tfto -fcttft. tt«7L*<kLT 
N i SSBftrTftfcto. HFK-^^r;utt^5ppmO)7K»» 
$xt°>>M-ri)o n i ttMPffis o 5t^SSiI<^ 
ff-rfto c<7)bbpsp5 o 5£j&j«-rft<isi4, 'tk\zmm 

lcffi«-Tftcfe5lc^filfrft 0 
[006 5] -?-<7)t£, U1 2 (B) tjFtJ;5l:580 

°c 4^<omt&mm\z&i)imn&mm&fcMtitzi± 
attMtvfT&^iRiicfiRa-rfto :5Lt»***ifc 

*y. ■^CD#^CD^ B 3 B l4E^Wlcf4fcft^^CD^[S]14^ 
tioTfiR«LTl^fty=tf>. «lttA<iott^. *fc. 
t#S^e<DiBfS]^<iBl^l>5**fi!tA<fcfto 
[0 0 6 6] JlD»fflIA<»7 Lfcb77^*||«5 0 4 

*x*v^>/f^-rftci:izcfe yui 2 (o -e^-rj: 

3fttefltta*«5 0 7 £»ftC£a<-C?#fto 
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[0067] *o>8l en 3-e^-rct5icestta*K 

5 0 7 ^XttSJlzJ: UHr360)y<* — >(cx^^>^L 
TSlMO*«*f«508jMt^o TFTC7);S 
1tit«1S2**a)***«*5 10a, 5 10b*< 
»aStt«^#««l*» 1 »tt0>¥«(*«4t 5 0 8 (DP*q 
ffiijCHiSL, B1 3-C*fJ:3l=iH«*lIU— «f-*5 

[0 0 6 8] C(D^3^U-¥-3t(D0a|tfcJ:y^ B B B 'tt 

a*DH*»»Lwea<b-r«. cowBiHbicffoT. 
[0069] csijsffl 4 ] m i 4 (a) iz^-r^ai^ m 

5 0 2, O 3£»jSLfc8L 

tt*<5ppm<0*Sft£Sfli LTfli*S7uSt#WB5 0 6f 
[0 0 7 0] ^0D&. 5 8 0°C. 4B#ra<^aoS»fflaizJ: 

l J*M3i*B5 0 3$eSibSft4, :3ltUi4 

(b) T?«-rj=ai=. »»ita*Bi5 0 7*»*cfc*« 
»*<&4 0 jas»i*. iis6^]3 ir^^i^^ii-rtii^^i^o 

[00 7 1 ] [ftlfctt5]IBl 6IC7F^ cfc^lC. 3llfifflj3 
t^«CLt*7Xlfi50 1, ^P74>^15 0 
2, |MIH&XK£»j£Lfcfe« St 1 »«<D*»(*«* 
5 2 0SMt*o fit, ±®lctt«5c*<!: LTN i 

tf >^*T;£ fCcfc 4»*l::li ft » - y >r;u^^)< 5 ppm(D7K 
[0 0 7 2] «t«IS«U-1f-#£IH»LTlS 

aitsxns z 3 *»«-r«. ttaib(*Mtt5c*a>fWH 

— If— *(0BBSt*f*lcfcl*T* SSfflT#4IBHa<j£rt<4 

T&y, tt»jcaa. aiMittaibRittaatffiaib-r 
4c£izfiHLTi*4 0 mmm3 tmmzmm 

[0 0 7 3] [Hffitfi]6]H] 1 6(C7F-r^^lC. HJS01J3 
<fc|pl«l::LT#^*»«5 0 1 % ?P7 + >^15 0 

2, jtait&xiK£fl*jjELfc». m 1 fl&tt<D¥SM*«* 

5 2 0?Mt^ o ^LT. *Elctt«7c*<k LTN i 



e>«*ttlCcb4»*l=(4BM-!y^u*36<5ppma)7K 

[007 4] 77-*77-HHpSfflL^t4 
50~600°CT. 1 -3 0»a>JlD»ft«efT5o X 
I*. BlfflJSftT— — ;U (RTA) ^SffllNt5 00-7 5 

o°CT. 10-1 2 0#©*»a«Sfrl^ #SR¥» 
(*«-e»*s*i-ci^*»i »«a>*aH*«*5 2 oicjb 

Mi<D&£MJ$.TtZ>a C-5LT. H17 (B) <fc 

izm%™m\z&m?%f&^m<ft&'*z>m i j&«a>iga 

[0075] fit, [HI 8IC7F-r^5lCil^^SiU- 

if-jitsBitLTttaftSfT^o «»<bi*^tf>»«*n 

^4il^^SU--9 i -7 l 6(7)SB|tS^lCfeLNT. affl-C* 

fffflizck*40)-efty. sU>i*^ B B B <bP*i$s 
a**<«a<b-r4cticjSHLT^4o LtM« 

tl U— 9 s — Stele £ y fgatb LfcJR 1 5 

2 54«»*4ti4. «m« tga<bi±« 1 »«o)*«M*a 

«5 2 4[C^$*LTl^*>'— Kffi«5 1 9£*l]fflLT 

m\ zc«jBjA£:Lf=«AJiEftlcj:yElRltt£X«)« 

[0 0 7 6] [3tffl«7]3llfi«3XI*361fiff]4lCfca^ 
T, «»tta*K5 0 7*»fiKLfc«. BI^(3 10 ,9 /c 

»**r4xfi£»n^T*ai^o 
[0077] ai 5-c»-r«fc5ie, mik^izmms o i 
±\z s n^Mit&mmx* tbs i 

-t<D±leY»;/* U >y-»-f h 5 1 2 £ LT7^3>^1 
x i O 20 /cm 3 ~ 1 x i o 21 /cm 3 jS»lS*tfc*llJia*M 

[0 0 7 8] -t<0ffe. 77-^^7--;KplCj;|)6 0 
0°C. 1 2B#M(DiJDj»«va, X(4^>^7- — ;UrttM4 
^AD^7--iH:J:4 6 5 0-7 5 0°C, 3 0-6 0 
y. «k«3fcKi: LT»»**iTt^N 
i U h5 i 2lcfl|«r*ii-«cA:A<-e* 

4o C (DfflJIlC «fc y . ttfltta*K5 0 7(D«l«7C*a 
JKttl 0 ,7 /cm 3 iaT<ht-^C<!:^T^4 0 
[0 0 7 9] y^^U>^iA<$l7Lf:8li, 

fiRLfc*lcB«ft»aiSLTta<. I2MW«(* 

««*»*LfcifcicffoT*»*w-c*«. *fc. mm 
fzm is—v—tttommiz * 4<ea<b«isa)«iefT o t t 

* u>y*fT3cti=*y. *y n i &£a>tt«KA*£ 
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[0 0 8 0] [H!te^l8]g] 1 9lig|J6^J1 -7|Z£-^IN 

bft&o Hi 9 (B) tt-tCDA-A'flCDJftofcMEBflB 
H-ca&y. H 9 (C) ttB-B'ttlcftofcttHTBIB 

[0 0 8 1 ] i1 9t^tT F T<B*#«I*. h^ffi 

IADS i o (c) -ess-rc 1 ~c 3 0>*iiH*«i*a>*B-ei* 

[0 0 8 2] IU1 9 (B) T*i*TiL?\Z % Z(Dn2Bft 

SKK>»«4 1 8. V — XSO' KU-f>««4 1 9 
WStl*o D2 4l*-t<&*fflfi[s]3&£^U V— XX 

Ku-f >««o>*ft, xtf/xi*«»*Ku*>«*a> 

[0 0 8 3] [S8Jfi«9]*HJfi«r*l*. HJfifflH7bM8S 

ffi^jsizct yiffli$ti«iBttXB±a)ff2»tta)¥«ft: 
l*T, B2 o £#BBLTBHB-r<5 0 

[0 0 8 4] IU20 (A) ? 
Jr^l7 0 2a^»*S*ifc±lcSttJli:r*lll2»« 
<D*m&$m7 0 3 a , 7 0 3 b. ^— H6HBI 7 0 
4, y-Mfi7 05 a, 7 0 5 b tlfcttffl * 

^ITl^. y-hiil9 0 7li7°7X7CVD;£? 

flfi^T. s i H 4 iN 2 oico 2 £KJS*fx£LT&g*b 

ttfiM 705a, 7 0 5 b I*. ^(DWd^tm^tz 

a*^ja-r*»»i: it r* a i . t a . t i . w, m o 

tet*(Dmn&ttn5l\tZtlt>G>'£&%mmL* 4 0 0nm 

IStlSHbdj: y «<bK£Jfcja LTSSfb LT i Ai>o 
[oo85] ii2o (b) i*^j5Eiaffi«(Z)^ja-efcy. 



V—XXI* KU-f >ffi«7 0 6. «a*KU-f> (LD 
D) f!iUc7 0 7. &l/pf^*;HTFTlC»t6V- 
XXI* Kb-f >««7 0 8 &o 
[0 0 8 6] -f *>K— t°>^|Z«fcy, 7Mtt7C*R£S 

©Eiafc. ^««i7c*a)sinbic<fc*ift«a;<b**«-r 
<D[s--*f-mmm^\z&^x'i=rozttfx*$Z)o &tz, 

[00 8 7] ^CDft. IU20 (C) IC^-f<£ ? IC^bii 

*ffixi*^ba*ssr*«ra$fi»JS7 1 o£ff*/£<r& 0 s 
*r»*ffl^r»BHfe«Bi7 1 1 *»j»-r«. mmmtt 

nt LXIZT<7 y;u. tfy-r 5 K«:i:SiBffl"r*ci:3&< 
T?#4o «K«*«*4i L-CI*. S i OF. poly-aryle 
thers. BCB (^>7v^P^f» , 7v\t?#*)<< 
S h\ a -C F^i:^iSffl-r^C<tA<T*^^o *l^T*. 

filcU A I . Ti, T a fci*£m*"tiE!»7 13.71 

4 ^js-r^o 

[008 8] ZHtnf-V^^lTFT^pf A'^^ 

TFTSI(*iLtf Ltl^^ CtlbO)TFT^ 
oTCMOSWNMOSM, PMOSSiSS^ia 

t§:t^t§c ^S&B^ic^y^fig^+i^^ttBii^ 
^^)v^^twu\zm^^^^^><Dx, mm& 
ic^-v y r < # y , s^t#ai 

»B«S»6Cti<1?*S. c5LTft«**i4T FT 

I*. 7^ f ^7 h 'J ^7 XS0S B B 0 g^gIM^*^ 
*ffl^fc**tt«Sft»-r*fc*>OTFTi:Lr. * 

•?&tztb<DT F T t LXmi^&ZttfX'Z&o 

[0089] [nmmi omz Mt&ytm+z&mmiz 
m-fZ>T0n-<<?-? h y *x««isa<Ba*»«a>«tj» 
SM0j-r4-«-e&*o *!t«9ic«kyffii$tt*T f 

Tfz£ y . HfftSi 1 3 0 2 £*(0JBifl«l::fe4Eiail]K 
»1301 £fl&ja-r£C<k#1!#5 0 112 2l**(Z>iIi* 

»icfcMt«*rt**-r±BH-e*y, i2 i tmczm 
w^stit^i, t f T0)^^*;n^ia««*^j3c-r 

4lfiliaH±l=»***tfcJR2»tR<Di|£»i*ffi*ld:. H 

j&m 1 7hmmi&®\e zm'g.mi^xj&mzti&o 

[0090]lfi110 1 l**^X*«XI*W««8B» 
«*<JSffl S * o *«»aB»ttl*#^ X*f # <t hbli L T 

eit-fcy, jeft««e#a)««^biz*»i=f*ffl-r6 0 

5 K. TK'JXf b>f l^7^U-h (PET) . tKU 
x^UVt^^^U— h (PEN) . tK'J x— 
t> (PES) , 775 K«(0#«»8B#»*m**C 
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[o o 9 1 ] 11 2 i -ettffiitileJKSB 1301 izn^-y* 

TFT1 3 0 3ipf-V ^;Ufi T F T 1 3 0 4 tfM 
f&itls mmUl 3 O 2lZl*n^**JUfiT FT"C»J« 
£ft£ig 1 T F T 1 3 0 5 <k pf^*JHT FTt« 
F T 1 3 0 6*<JKfiR**lf=«/a$^Lri^ 

fLTs S4TFT 1 3 0 6I4***?- 1 309d: 

[0 0 9 2] Z*l*b(DT F TI4, Sfl:&*XI4»S<b& 
*^&«67D^ + >yBl 1 0 2±lC»2fl2ttC0¥# 

i*fa« 1 io3-i 106. bn&mm nos, y 
-hitn i i o-i 1 1 3iccfcy«jas*i<5*<&-e& 

l4»»<b3***&ttft*ifMiJIi 1 1 4AW«i*i, 
[0 0 9 3] 1 1 1 4±lctt, *Fffi<bK£ L 

ik bcb «: f «awnBff »^ & is« $ tt * m 2 
1 i i 5*<o. 5-1 /jmomzvmi&ztixi^o m 

2f6iH 1 1 5(4. xtT>IBffi&-t?3K*«fb*tti* 

Htttft. *#0««*tfWttffl*WCfc*>. f 2lSi 
Hi 1 1 5 0>±I^*3K6I»)1 1 1 1 6550-200 nm 
CDJl$r*ff^fi)c'r^o I3I&111 1 1 6(4Tife£(DS?S 

eta / < u t tto>«j*36^ & «* «:k t r * i&s*< fc y , 
»* l < * y xf&vtetiLzti&mitmm* 

[0 0 9 4] a*(D*tX/<yji*^i:LtfflOtt*S 

h Ltffii^-c*/^* y >yaiz«fc yft«**t 

fcS<ba*RlctJl^T(*. MJl^l 0-1 OOnm, 
L < (42 0-4 0nmfc*ll4+#-efc5o 'J 
>^}$ffil4. JUlcjr-y^ hO>«*f*»*f* 
tt*l*ftG>-ei4fc<. HM*«bLT**i* 

y. a<ba*s*— -y-v LfcB#<ty j:y«a«: 

5-OA8gT?l4, 4 0nmm±lcJ¥S/i<(&S-efc«6 o 



[0 0 9 5] ^<D&. =i >$^7 h*— ;u£»j£U 
1117-11 25*»«t5» fit, ^IdMJ^fJSHJc 
IC^INT. a>*<7 h^— ;u-V>iB*ai3<fc4a®(DIHli2iS- 

ja<-rfc*>ic. m4$6stni i 2 8 *mmmmimv» 

rK-T^o 1 1 2 8i*i»?¥tt*<ft4a)-e, -t 

(Dicx/^v^'j >^aizj:yHfca*Bi-c»/a*ti* 

S5iiI1 1 2 9 £JJ2/£-r&o m4ifc&$ijf 1 I 2 814 

3 0 20^XU< > mW)\£l&t& 1 3 0 1 
T®«ELTfl2J«$*U EMU 117-1125 

»*-r*ct-ejiM»6l»iBii: Lra>««t*to«iLr^ 

fto 

[009 6] %%m=f- 1 3 O 9 (4. f5 IKflJI 1129 
±!C»*S*l«. >«1 1 O 1 £iIL-C*ft-rft**tt 

#-r««ja<&a«»«i4. is^bi 1 2 9±i:ii 

m 1 1 2 6 t LT I T O (g£1b*f >vOA ■ XX) /IS 

fcEttXI*#'J ^A/)<^D$*tTl^Ttai^o IB»1 1 
2 3l4Si»ffl5l::jsi*T* »«!■ 1 1 26ta»*h# 

[0 0 9 7] E*SI-^S*Lfc»aJB 1 1 2 6(7)iffia5 

^>^^7 h^-;nccfeftGflCii4cc'e***^S« 
«ri 1 3 oizmtimmvmtimm. mmitimm 

tfMT4Citft?««. ftS&ltlllti 1 3 0(43IS^ 
«S$fe^^W*450. 5~2jKm<D«$T?£BBI=»liRLfc 

nan 2 efz^itTBBPfflj^^js-rSo 

[009 8] 1 3 0 9 l4HaJI 1 1 2 6 t . 7 

;u* u*«X(4t;u* , J±S*HS-*t?»aiBi 1 32 
-t<DMrz»fiKSFtt***f**«t?*«<b*«iaii 1 

3lStotM$til)o 5B»(*Sdt?W«^bd«JBi 

1 3 1 i*-aixi**afca>ji*<wii**i-c»rt*tir^ 

ft. *»l**©BMi«IBl::*y* jETLSAIt, iEflia 

iSH. m*m&m. n*-&\m*ftsHHLxn 
tfttrt^fto cttfei*. «#*»*«<b$tt*m. 

^itfc^o *fc, m^-iaiiittttfttjEaiaiSttWft 
*iBfi:a$s-H-fc«$ji. xtt^ft-Fttfloia^jHBica 

mtmmt tzmmfci&t Lttai^. 

[0 0 9 9] »aJI 1 1 3 2[4tt»H»a>/J>Sl^7JU* 

u*«xi*rju* y ±«*jRiZcfc y»as*i, t^^v 

(Mg) . 'j^^7A (L i ) gL<ii*^>W 
(Ca) *^t;«»S-ffll^fto ^KliMgAg (M 
g<hAg£Mg:Ag=10:1 -C;fi*Lfc«*4) Tfft 

ft«a*fflt^ttiifti^ ftiictM g a g a i mm. l i 
a i «a. *fc. l i f a i «a/><*(f &*t«. xi4> 

- ^ A ft f (Dfij&taftH t 5ffl^^tPl± T MLttS 
iSBl 1 3 2l4*ii*ai: LT«U»(7>li*a)ao 
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XJ&fltZtls 1 3 O 2 0>*HIL sScLMilimail 3 

0 2 tww>\Bim®> 1301 toimx-mfki 1 2 oicfg^ 

[0100] £ ^{z^&ttL&^th&tztbiz, *<D±m\z 

is, mitizm. v-i*?^ K^-<<7^-7fc> (dl 

jisz-^j+tet'frtmftzfr&mixmemmmi 1 3 
3^jf^fiJcLT^ai^o mz % DLcmizmm. CO, c 

s 0 ms^^nii, Ptfiii 3 1 ^/su/^. *m 

ii§ 1 1 2 6£3£5t<*£^t;WWb^Jf 1 1 3 

1 £(DJ?.®IC0. 5-5nm-C h^^^um^^iti^flS 

mm:m<nw&\zjg®?%&m<DWj±t. mmzm^zr 
jut *)£mwtfTmm\zfc&?%<D%m±t&$)^tffo 

So 

[0101] Hi Xitm 1 T F T 3 0 5 Z^iV^?— h 
ISig<!:L. fio, jg;!JtKU<> (LDD) ^IStf*? 
m^l&M^tt-Tl^So f4 T F T 3 0 6 \z\$?— hM 
mt*—'t-^vZ?-fZ>LDD&WilfX^Z>o 

FT (^m^iO + ^ICffi^TW ^>^fflT FT<h, 
h^^ijT;iAl^^l^m5S$y^ffiT FT) 

tiri^o ni2TMi[5fSi u^^com/dc^^L. mi T 

F T 3 0 5, I2TFT31 1. g3TFT31 2, |& 

4 T FT 3 0 6. 1 2 rt<I£lf ^tlT l** 0 ^<£> 

[0102] ccr^-TiS*c7)tg^(*-0ij-efe 

[0103] SgRjESSSfl 1301 OlU&StS/ScI*. h 
«#ffl«EMlHlS&<k {E#«JffiHi[°]E££ C 
CTMi^B§-r^ 0 nf-V^;HHTFT 1 3 0 3Si;pf 
-V *)isM T F T 1 3 0 4 \ZteWZU 1 1 1 8 1 1 1 9 *>< 
J8«tS*U C;ft,£>(7) T F T £-ffll^"C. y7hbvX^ 

5 o 

[0104] amb^i 3 o 8i*?-^mmtm-m 

-efl^fiR**t41BI6XI*!S3ffi|»B i 1 1 6 
*iB«-eJ^fi)caF*i4o El 2 i xttV—bMMtffi-mx 

flSfiTr 4-«£^U ill 1 1 0 9,1: 1 1 2 7 XMf£ 
£*LTl^S 0 ^IHl 1 2 7 lifilfijf 1 1 2 6(tfs]0#lc 



So *Klcl4»BlcBm-r*»»*C0)ilft«B»*tt*t 
[0105] ca)BBPffl&i/-to)ffljflic(ift»tt(D«j)S 

1 1 3 4A<Jt***U Sit«1 1 3 4*<ffl»**l4. It 
itffil 1 3 S\Z[$^^[s*m^T )V*—< i 7l±t±£<D<& 

LTtiftl^o J*»tt<7>8t8B 1 1 3 4 <fcltjt« 1 13 5t 

r. *#ic«fc£&<b£l»Cc±:t,-e#*>o itihfioffS 

1*3 0-1 2 0nma*a)#««»»»S«o-CpI«tt 
tftfc-frTtiftL*. fOSIlCli^/^JTl^ LTD 

BxjK*2/3R»»JtCefty. *<Bfflffi»*»«lft«(*fr 

&j«5«k-c«3 etui* y*a>»»^6»a-r**3i 

[0 1 0 6] 1 1 3 4^1X1^ 

[0 107] dCOcfc^lZ. TFTtMIf^^ 

So CCD^ofcS^SSteT FTSflllvcHBiiattSHI 

i&i/y-nas, *o)Tiniiai;±»«tB<ba* 

3U±Ka{baXAt&jS6?n v*>yii&fitlIIBI=J: y 
a<b^*X(4Ka^ba*XI*D LCHfr 

[0 1 0 8] [S6«S« 1 1 ]**W*ffllvCft«S*l*T 

>t°zL-^. «*«ts«). hfT-*^^^^, t-*v^;u^ 

[0109)025 (A)lZ*3£BM%mmLX7-ls\Z%:m 

•tK«*-&*-«-efcy, 1*3001, $f$^3o 
02. a^«B3 o o 3*fc<fe y«jas*i-ci^«o ^^§0^ 

l-cfcyftSaF+tiT FTl*^jF$f5 3 0 0 3ICi@ffl$tL. 

[o 1 1 o] mz s (B)i*^^0^$iSfflLref : ^-^i> 

7£^JS£i*f--0i]-Cfcy. ^<*3 oil, S^SJ3 o 
1 2. ^A2>a5 3 0 1 3. gffX-f 7f 3014, /< 
7f U-3 0 15. g^3 0 1 6*lCj:y«J«S*lT 
yft»S*t«T F TI*H7F^3 0 1 2 



13 



[0111] mz 5 (OM^jifflLt/- hm<o 

3 0 2 1. gtfc 3 0 2 2. a jF^P 3 0 2 3. tH— K 
3 O 2 4*|Z«fcyflWtS;h,-Cl*4 0 **BBlZ J: y f^«$ 
*1&T F Tl**^ffi3 O 2 3 IZigJE £*U *5€*M\Z& U 

[0112] 125 (D)(i*^§0^^®ffiLr P DA (Per 
sonal Digital Assistant) #J-e£> y . * 

1*3 03 1 , X^7X3 03 2, ^7F£|i 3 0 3 3. }i 
^t^>3 0 3 4, >^-7x~-X3 0 3 5fl: 

«ty«*a?*tTl^«. *JBiBlc*yf¥»*tt4TFTIi 
S^Sf53 O 3 3[CJiffi$ti. *»WlCj:yPDA$S« 

[O 1 1 3] H2 5 (E)l***«H*SfflLTW»?5±R 

^gatfey, *»3 041. 042. »^ 

X^7f 304 3, 3 O 4 4*fCcfcy«ja**l-Cl*5 0 
*#|0J[c£ yff»$*l4T FTI*S7FaJ3 0 4 2 (CigJS 

[O 1 1 4] HI 2 5 (F)l»M5iifflLrfv^J^ 
^^ftStf;- MT?*y . *tt3 0 5 l, a^SU 
(A) 3 0 5 2, ffilBSB3 0 5 3. »ttX-f*;f 3 0'5 
4. S^35(B)3 0 5 5. /\*7f U-3 0 5 6flC^y 
«jSt£*iTl^4o *^B^(Ccfe yft«**t«T F ti*«tf 
ffl(A) 3 0 5 2 33 (B) 3 0 5 5l::ififfl$*U 

[0115] 125 (G)l**«M*3SfflLrB!WaBS 

3Ej«strfc-«-ea&y , #f*3 o 6 i . #^aj^$P3 o 

6 2. §^A^a53 O 6 3 . $^3 06 4, SffX^T 
7^3 06 5, 7>f t3 O 6 6f I:* y««Silt^ 
4o **IBlZcJ: yffKSF+lST FT(±*^«3 O 6 4IZ 

[01 16] (2126 (A) [j7P>hl?Dvi^5- 
T'fey. !SJt8l2 60 1, X^U->2 6 0 2*St 
fc\ 026 (B) liUTi^P^x^^-tfcy, 
2 7 0 1, Slfgl2 7 0 2, 57-270 3, X^'J 
— >2 7 O 4f J^t; 0 

[01 17] ft, 02 6 (C) l£, 126 (A) &1/0 
2 6 (B) 4>lZfcMt£«at3£«2 6 O 1 . 2 7 0 2(Dfg 
ig(D-tfiJ£^L/c0T*fc4o M8I2 60 K 270 
21*, 3t«¥S2 80 1 , 57-2 802, 2 8 04 
-2806, ^^^^'^57-2 8 03, 7°'J XA 
2 8 0 7. &aS**KB 2 8 0 8. ffiffiS* 2 8 0 9. 
S»«¥»2 8 1 0-e«*$*l4 o Slt^2 8 1 O 



t'feot^L^o £fc, 026 (C) sflCfcl^T^Hl-e 
[0 1 18] 0 2 6 (D) li, 126 (C) <PlZ 

z 8 o i (Dm&cD-m&mLtzmx'fo 

&o *3gffitHTM** «¥^2 80 1lt 
— 281 1 , :fc;T§2 812, b>X7 U-Y 2 8 1 3 , 2 
8 14, d&SE&ift^ 2 8 15, %%\s^XZ 8 16t 
m$L-£fr%>o 02 6 (D) i::*Lfc#Si*q£»tt 

[0119] fs, ccr*7F-rssiic:< -wr-fey , z 

[0 12 0] 

ffiU~^-5t^8S*rLT$g B B a 1b$i±4Zi:lCj:y, ft a 
CDSSatffiJtSU ttaatt±j£l*«tlB&£f'J\ 
tt*Ci:l=:*y. «g<D*ffi*»ofc»»*««*-a:ft 

^>5^*<»«**tfcfsati«*-r«ci:izj:y. aio 
[0121] za>*^ «r«*t l. a»ojE»tta)** 



[Bia)H!««:KM] 

[0 i ] ««nO!)¥«i4:»B0!){^3HAfta)*«;«Hn 

[0 2 ] Mnica«itaibxaatt«£ittH-r s 

0o 

[03] ««nizaftttAfbxaa)n«i«Kn'r« 

0o 

[0 4 ] MHlcfll«*A{bxaattM*ttwr « 

0o 

[0 5 ] **wic«sea<bxao)Ba* Kwr « 

0o 

[0 6] **wi^«*tta<bxaa>»«i*ittwr4 

0o 

[0 7 ] **8BI=Bffl-r * u— 1f-BB»tt«a>-»« 
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^■TIBBHo 

[fa 8] *nwizm&m&itm&&&'rz>±wzLXfK 
®h g 

[Hi o] ^m\^^^it)i^mm-t^>±mRU 

[B1 2] ^^BJ(c^^^ a a H ^;4^lft0^-r^^T®llo 
[113] *^0^ic^^$g H B ^b?±^ijiB^f^±®^i; 

[H 1 4] *^0^[z^§3jg e B ^b;4^itt0Jf SEUtSHo 

[Hi 5] ^BM\zm^^aitm^mBM-t ^mmm 0 
[mi e] x§&wizm%]fe&itmzmw?%±mj5Lif 

[Hi 7] ^^0^(c^^^ a B s ^ji^i^0^-r^^T®i]o 
in s] ^mwzfc&ife&it&zmwt&^mjkxs 



Ho 

[H2o] **Mic«*ea<b;iT*^iacstifc3isffltt 

[12 1 ] **MIZckyff«**t*T FT$ffll^:a 

[12 2] *J6MCJ:yttBStl*T FTSffll^:« 

[iH2 3] ^flswi-aftjsafta^Kwratro-efc 

y, mi^ttCD*S*Mil6<t3S B B H /iE^^^ffl^i^0^-r^ 
HT'fc^o 

[124] *sg«ii::«fc yft«a?*i*T ft^mss 

Ho 

[125] ¥mi*mw<D-m&7f;?mo 

[12 6] ?Di?i^^-0-«S^m 
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[13 1 4] [0 16] 




[11 8] 

[12! 1 9] 




701 702 703a 703b 




72Q:nftWPT' ' 72l:pfVUTPT 
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[H32 1 ] 
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[IU2 5] 



[H2 6] 




(72) mam mu 

(72)#BW# XJ) «- 

(72)^b^# ea* m-m 
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F*-A(##) 2H092 JA25 


KA04 


KA05 


MA08 


MAI 3 


MAI 8 


MA26 


MA30 


NA24 


NA27 


NA29 


PA01 


PA08 


PA11 




5F052 AA02 


AA11 


AA17 


AA24 


BA02 


BA07 


BAM 


DA02 


DA03 
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DB03 


EA16 


FA02 
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5F110 AAOO 
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BB03 


BB04 


BB05 
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DD01 
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DD14 
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EE04 
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0011 


0024 
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21 



